A membrane-associated metalloprotease of Taenia solium metacestode structurally related to the FACE-1/Ste24p protease family.
The CaaX proteases are intimately involved in the post-translational modification of prenylated proteins and play a critical role in the activation/stabilization of membrane-bound or secreted molecules constituting the CAAX protein family. In this study, we have isolated a full-length cDNA putatively encoding a type I CaaX protease of the Taenia solium metacestode (TsM), which an agent causative of human neurocysticercosis. The cDNA, designated TsSte24p, comprised 1,505 bp and coded for an open reading frame of 472 amino acids with predicted Mr 54.5 kDa. This monoexonic TsSte24p gene existed as a single copy within the TsM genome and constantly expressed in the parasite from metacestode to adult stages. The TsSte24p exhibited the typical CaaX protease topology, including seven transmembrane domains and a metalloprotease segment with a zinc-binding motif. It shared a significant degree of sequence identity with the type I CaaX proteases such as Saccharomyces cerevisiae Ste24p and Caenorhabditis elegans CeFACE-1. A comparative phylogenetic analysis demonstrated that this protein family is tightly conserved across taxa, from bacteria to mammals. The bacterially expressed recombinant TsSte24p showed proteolytic activity, with an optimal pH of 7.5. The enzyme activity was significantly inhibited by EDTA. Its activity was increased in the presence of low concentrations of the Zn2+(0.001-0.01 mM); but was reversibly down-regulated at high doses (over 0.1 mM). The native TsSte24p appeared to function as a homodimer, the subunits of which were linked to each other via covalent disulfide bond. The protein was localized in the bladder wall and scolex with differential patterns of distribution. Our results indicated that TsSte24p is a zinc-dependent metalloprotease, which belongs to the FACE-1/Ste24p protease family.